Despite a recent fall in the incidence of HIV within the UK, men who have sex with men (MSM) continue to be disproportionately affected. As biomedical prevention technologies, including preexposure prophylaxis (PrEP) are increasingly taken up to reduce transmission, the role of HIV testing has become central to management of risk. Against a background of lower testing rates among older MSM, this study aimed to identify age related factors influencing recent (≤ 12 months) HIV testing. Methods Cross sectional sub-population data from an online survey of sexually active MSM in the Celtic nations: Scotland, Wales, Northern Ireland and the Republic of Ireland (n=2436) were analysed to compare demographic, behavioural and socio-cultural factors influencing HIV testing between MSM aged 16-25 (n=447), 26-45 (n=1092) and ≥46 (n=897).
30% of the most recently reported HIV diagnoses among MSM in the UK and the Republic of Ireland were late, representing the greatest number of late diagnoses among the subpopulation groups. [2, 3] In Northern Ireland, despite a substantial recent rise in first episode testing of MSM in sexual health clinics, almost 30% of HIV diagnoses among this group were categorised as late. [7] The British Association for Sexual Health and HIV (BASHH) guidelines recommend annual testing for all sexually active MSM. [8] This advice is supported by recent evidence from sexual health services in England where 77% of MSM diagnosed with HIV had not been tested within two years, compared with 8% who had had at least two tests in the preceding year. [2] .
Testing among older MSM in the UK, however, remains problematic, with the over 40s among those least likely to have recently tested for HIV. [9] [10] [11] While MSM aged between 25 and 45 are most likely to acquire HIV in the UK, recent evidence demonstrates that MSM in middle age and beyond remain sexually active and at risk of HIV acquisition. [2, 12] In England, the same percentage of MSM aged 50-64 were diagnosed with HIV in 2017 as those aged 36-49. [2] In addition, European trends point to a steeper rise of HIV diagnoses among MSM aged over 50 than younger men, further reinforcing that this age group warrants attention. [13] Existing evidence associates socio-demographic, as well as complex socio-cultural and behavioural factors with HIV testing frequency among MSM, including environment, education, risk related activity, gay identity, cultural norms and stigma. [9,11,13-16,] It remains unclear, however, whether factors influencing HIV testing vary across the life course. Such an understanding would facilitate targeted health improvement interventions, avoiding homogenising several generations of MSM. This is of particular concern to the current cohort of ageing MSM, whose older men have lived through dramatic sociocultural changes, including the introduction of sexual rights legislation and the devastating impact of HIV. [17] It is unclear to what extent living through these earlier experiences when young governs current testing behaviour. This study therefore aims to identify age related factors influencing recent HIV testing within a sample of MSM, incorporating men from Scotland, Wales, Northern Ireland and the Republic of Ireland. These countries are known collectively as Celtic nations for political, ethno-cultural and language related reasons, and are referred to as such within this paper for ease of identification. [18] 
METHODS
The social media, men who have sex with men, sexual and holistic health (SMMASH2) study is a cross sectional online survey updating a previous Celtic survey undertaken in 2012/3. [19] The questionnaire development was overseen by an interdisciplinary steering group including community members and run via an online survey application, RedCap, which collected data on sexual health related behaviour, including HIV and other sexually transmitted infection testing activity, as well as a wide range of psychosocial issues. Men accessing gay orientated social media websites and apps (Gaydar, Recon, Grindr, Growlr, Squirt and Hornet) were targeted with message blasts and banner adverts promoting the survey. Inclusion criteria were: men wishing to or having sex with men, aged ≥16 living in Scotland, Wales and Northern Ireland, or aged ≥17 living in the Republic of Ireland. Participants who clicked on the adverts were taken to an information sheet outlining the voluntary nature of the survey and the confidentiality and anonymity of their data. Independent variables were selected based on participant demographics, including country of origin, highest qualification gained, sexual orientation and relationship status. Sexual orientation was divided into "gay" and "non-gay identified ". The latter incorporated bisexual and other orientations, the total number of participants identifying as "other" being too small to analyse separately (n=22).
Behavioural variables included hazardous drinking, based on the FAST measure, drawn from previous review evidence associating high risk sexual activity with drinking among older MSM. [20] [21] [22] In addition, psychosocial factors including emotional competence and gay related stigma were included. It was considered that these factors may have influenced older MSM who had been young at a time of greater social prejudice and stigma, as well as growing up when HIV testing was less normalised and that they may have taken these influences forward into middle age and beyond. [17, 23] The prevalidated Trait Emotional Intelligence Questionnaire was utilised by Frankis et al (2018) to measure participants' capacity to manage their emotions. [20, 24] transgendered were included in the overall analysis (n=151, 6.2%). Across the age groups, 13.2% of 16-25s, 5.5% of 26-45s and 3.6% of ≥46s identified as transgendered. Inferential statistics, using Pearson's chi-square and independent t-test analyses were calculated on a valid by case basis. Variables significant at the univariate level (p<0.05) were entered into three logistic regression models to predict odds ratios and 95% confidence intervals against the dependent variables of recent HIV testing for each age group. Analysis was undertaken using SPSS statistical analysis package version 23. Among the youngest age group, not reporting a recent HIV test was also significantly related to not having a degree and demonstrating higher emotional competence, and for the oldest group, it was significantly related to reporting higher personalised stigma.
These findings demonstrate similarities between the 26-45 and ≥ 46 age groups with regard to recent HIV testing in terms of having a gay identity, in which non-gay identified men were less likely to test, concurring with previous evidence among men in the Celtic nations and elsewhere. [11, 14, 15, 26] Within the Celtic nations studies, non-gay identified men were more likely to be older, and it is noteworthy that those aged [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] that warrants further exploration. [11, 14] Also among the youngest men, increased emotional competence was associated with not testing. This finding is counterintuitive and also merits further investigation. Specific to both the youngest and oldest men, residence in the Republic of Ireland and Wales were respectively associated with not testing for HIV in the previous year. Recent evidence has associated lower HIV testing rates among MSM living in suburban areas with few gay households and living away from the capital city. [14, 15] While these findings strengthen the link between location and testing activity, further investigation is required to understand the influence of geography within the Celtic nations. Also significant among the oldest group of MSM was a higher score on the personalised Stigma Scale among those less likely to have recently tested for HIV.
Previous studies across all age groups have highlighted prejudice towards men with HIV from other gay men and elsewhere rather than gay related stigma as reasons for not testing. [16] Within this oldest age group, however, there is evidence of overlap between gay and HIV related stigma from men who have lived through the challenging cultural experience of the arrival of the HIV/AIDS epidemic in the 1980s. [17, 23] In addition, wider evidence of gay related stigma is shown to affect overall general health among lesbian, gay and bisexual adults aged over 50. [28] The effect of stigma in relation to health seeking activity such as HIV testing is therefore complex and further exploration is warranted to understand barriers and facilitators among older MSM. 
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